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I a g a Q a u 0 11 0 ii 
(f£li»•^ iXy»-o^ t>xoe©aqeaEl),# eonstituteo twenty a^^ocioc iaxsgoly 
^.liatrlbutodli In th«t ilortlmni liesdi^aisei* 
2hQ €WBS|JOUi% iflost fCBqusatly ©noouiitoroi 4a the 
oeaiio, a\tot|BqBty ago ti:t^ >Qa.omiSf tsjcjjeaoilc, onl 1:I.:IVD-
iK3l-io» ShQ saaroity of alKaloi^aE in osaiSorD i r -aifortiu 
aato edacKj tiieao ocMpouDils &sm phyeiosLociaally ii-iiortant 
onft also have taKoooialo imluB* 
iHX tJrapQlasi€Hs so far IfiKAateS tcm:a ^uarc 
eclhJLIilt dU.8tinet; stxucstural r ^ a t i a o e to \ho tortscnoo* 
2i«*^ -aifffjr i n tiiis rospoct from the taroTxadonoc? x>2t>iyc€yi 
by sor ta in nova-Js an I gojchie^m spoaios (ia@alc»J oaffaon), 
53i© thi^j^^tXioins aMhibit#^ puBRling prt^i ort iae anl 
ctgi^Qorai to bo of arsaaatic natwr© saa<i^hat ,r©ca:.'ibiiag 
solicyi aldehyde .U<»f^ar, ttiej^ m<m no sign of caxixxiyi 
tjroHps aai •rer© stiroogor oei SB (pKa 7) than aorrai cj^ao-
t;)licmaa.s# rurth«rpDr% the@o cors|>o«i'is diofe'ai diaractea:-
J 4, 
i a t i d spoatrai past )«^cti©s«* 
2 
(SIX) a re t ^ i c ^ aancrtituwBte Qf C%PX^^BMB ^a^iMM,af|^y 
aoK|»ot»ts I & I I wore aloe i s a i a t e i ffora £i l i^8£M » l i g « m ' 
11 
6 
S 
wan isQa.at;el feou -^ aaiaciiBBMyiMiar £i !S» £*j^S4ffiM(^ 
tt) 03:) (III) 
<^2h^|^p3liaiiial CIV) ooaiirs in I2i@ wool of c;»Qbgaasia^ 
pHalnol (V) I s found in ,q*^«3iilqB? £«jG^iJii^|>4^ ana 
iiv) 
S S Q 
s b£in (VI} !iiui iiX@o }>epn rct^ortol fsom ^«mm..giiti4« 
3 
CVII> C^il) 
I sd la t^ i £iro£} £ > r t f m ^ * ® £ * # ? ^ i m ^ ^ £*£I^^£Q |^ 
.13 $ .9 f4 
ItB csaxbiacO. ^Sarl^^tiv^ oootscattniai (K) occiirs in 
il5C) m 
4 
©thor iM) Urn b€pn reported ^^R^ £ « J | i B E l l ^ * ^ S,*mmMamt*^^ 
ft 9 io s 
i^) 
1?«;pen€3© are tiie laaln ccmstitueats of tiio oKtxao-
(jC«|»toori.o CKIV), OOJ^SO'W'IS MZ fit XCV also occ-or in 
23 
mt) Mif^UmJkt i t t W CKXV) (x^) 
24 
.10 
^ g.mm:^^' ^^^^ 
(XV) i« r<^ativi3l^ iQs© QQxsxfU aa;l %«QS r^i^^rtei a l ly from 
(KVi), l>-cr3rmcMe Cx^ /XI)^  3aK«iime Cxvni), ocinmo C^ OX), 
(XW) OOttl) (3^X11) 0CIX) 
X 
Ooc| iXKX2) CK^aii) (XXI) 
6 
p^«U.ai|}rtm€i OOv), t-icwnme Osa) ga l cC-tiiujm© ware 
iscdlatei team £»j3a2EaBtoa* Ossotaa^se of ao!.ix>*vm.'te JCVil, 
KVXXI, 3CD^  30C1 ami n J^Wm© (KXIII) i a g»^,ifriQl3ql.^ l^^I , 
3C^ K:XX on I ad^ixiKsm in 
23 Q»'i £*£ffiSiSft ^^ >* also bosaa rej^sort^l* 3-*3arQs3Q ooatats 
23 JEf 23 
23 
ware imaia- te i front HIQ £mt Qv&:^^nvm Bp(Xii&B; f o r isecciiipLey 
£*ase^a&y&gflf i^ an ' i £ « J a 2 E a S t o i ^ (h©ai:i3na3D ^ O T Q fovn% 
tio €^mt@Xn oC-a^araurji '^o. The s t r a e t y r o o£ tlm Ropocsvaiio 
7 
t ^ ^ ff^t^prylcwEf .^ o o n t a i n i n g an aldv^m mepsborcl sriog h a s h&aa 
f i r d l y ©i3l:aSaiinhQ.I Jai^  X-<ap^ »ttt31aB# p - r a u i r a i o (»iV), a 
s<^q«ite23?<3nQ o f ^&mmm t y p « t iae b«an r c | x > r t o i frcxa £« ja©* 
B 
CXXIV} (KSIV) 
7 
Semstiltmspmims of th© sdLinano t ^ e w.1 roLatml 
cotn^vn-^ ar© tlio smsmm Cgyprassu^ ooastltu^mts^ par -
tlQvSLotk^tjK^ a i ^ p-^l.iasa:Mm i r^o r€|>o.rt©l from 
(ccssqwlbdaihlca.) (XJCVI), an aXcfohai; wm i so ia to l frcjaa 
R - CH2.OH 
Oa-ilaooee, Oa'Sinoie mi% r -^a te l cK>Li>Xvi;i Is are 
*il-Jal,Y liistrlfcutei l a aatia-e aa.l wsially aoiur as a 
ctLxtiar© of ooaeilcsro^Q cs3i-s|il®d.t^ » Slioira bac bsm 
itOKti cS£»5ft©iao i a tiie cgncralstry of ther^e cj<^ r,T>o\ri .1© 
b€scai®.e of hcitostagdaicstY of frasticm®* i;!aliiimo tyi>0 
tQs:pmm a re tbe ooran%30 CtaaroegaB oon8tltueit£^« 
Ca|m@aQ OCOTXX) has hmsa l@aa.atea ttxm CtijaroBsu^ <lijp»» 
j ja f i^ iaP i l i ldi contaii'^ Xso-Uii«»i© (XKVIII) as wai i . 
(XXV2IXJ (3CXVSI) i-^ixis) 
27 
JtjEsip@E«l 0003) have b ^ n r«|3ort^I fxoc:i a* iSSaS4saa 
IS hd&ns^ocii ana g»mssas^sm ^> s^^ * 
27 
pocx) PCXXA/ 
X)^ a®lr@no C^ooaz}^ a csonstitn^nt a£ a^agiscmlct^^ 
hciairticrodl^ 1« foun>i t ^ oo--cx»3iir lOoiig t^lth t h e l ^ t -
8 
(XKXIZX} ODOOV) tX>LW3 
R-CH3 
(300C^) 
Sjujci>s€!0« (XKXIV), ««M»c3urlag i^itSt tin© vi-tlroa. 
liaartiioo.i of C«torulcMM? ana g^diaargBianaF. Lator i»jo 
^>93i«0 also contain cui'^ arcri© (KKJIVI)^  a e3onni:itufat of 
^*ssmxssisasti 27 
10 
30 
29 
27 
_ . hae been 
jr^port^I cm^y £scm ''^ -ffmtJBnfifT liTTl 
aiiii ^w«!Kim l^lan@ hits b e ^ i@olat«.t fcom -:3«E 3^:>ogyiyg 
**^ *^ Q«l»iDreitlana« liatar spoeio© also contoliis T'^aaora-
Hoaow 2n aili t loai to tJie above laootloncsJ ooGt:,uitorj:5f3:iC!e# 
dllda®>4t7 QL«&4 C5QUI> ^ - i Aia£^a-tt<39»-3^ U ol-14 have 
Me^^^^-^ 
(xjoorac) 
li^  >I3 
(XKXVIII) 
'^  ^^0 
(m») 
( KL.2) ixiJaj 
II 
Bieywllo dtft®zpans» wltto l«l>claK^ si^^loton, such as , 
limool Cxklll) aa^ toandoisyl-acsetatsi (XLiia) aioo occur ia 
Ip i^ and g#aeiiyaegviiegig*^ Also contain at|:.j«e«!slo i^ti^ 
CKLVll). ilooa\|M»©©JUs ao i i CXLVIII) 
OCLZXI) isllBCKa Q'i. 
0CLVIX) C^ioaBlc aeiat 
SID 
n 
eaX imsQv^xmmin oai^ 0SUSX) h&m a l so Isoon £D|>art30^ i 
}j0o6 
Csoox} 
H2OH 
Cm«vi2i) 
M iSj^ a lso CRantaiiie mt^X MmGOimmBm Cui) an^ 
II 
13 
R 
[i^ai 
aavaral abletat^s aa% etxvettvar&lly reiatejl plrxirc^e© 
have hmin £ovnS in Cupjaai^tis i^ 3QC!l€«s# i^savoc & eteiii 
totarol (bV)» 
(x«IV) £\Brrugi»cal il*V) (•)- tx>taj?c^. 
14 
T»& oametltmatm of Cf.toyifQua? lmm:^oo% iH^^i^dk^^ 
CJUVZ} and i-^imtiinaklixm O^VID^ also oecsur la ^AiygtSSr 
j^ana^^alonG with totacioiLaniB 4i.VIIX), vb l ie i-irmxmme 
CL.VI) (•J-lilac^JU^ i^wa) itj^i^Q^ilmm 
In to 1^06 ^peains* C>tQg\jL.{^*" ®3iietlttil£! smi'.1aracK>pJU 
15 
" cKiittaias pimariU 
c»l« ii*.^) • 
It u* 
U*^} SJaa-laxooopiiaarle aal.i -^loii n 
ssatariKSS^lo <iitsai:peii»% (•^ f^eifeiaitt-je (i*Jci) m-% <*>« 
(i^XIl d^ai) 
16 
£ i^gesiJU3 aadl i t s >tSs«r am f o u i l to cK>-ooai^* 
H 
BidasBaeol'ls v i t t i c-ft aR l^ a-o-ci io^ havo booa l©o-
iateai &W3 ©sveroJl C^Wffffg^^ PJl^ y^ lrg' 31 
Ctj|}£»88u£larax3eie (liXXXI) has been I so l ^ ta l fx^^a 
•^ ^ ^ 2ijmsm£s^ssms^^ ^ 33 
^ ^ m s A ^ ^ ^ ^Msm&saMs^ 99km^%m^'^^ ^^ ^ ^'-^o-
^ • S i ^ 
3ft .36 
OH 0 
OH O 
II 
i^I, 
1 1 
^mRtMlwfoiai& iU^l %&B tmm^ l^a.al»4 frma Zm£^mps±m 33 
.36 
mx'l 
Oi3.*ur0 in ? a M ^ I ^ ' 16 
HO-,,^=>v/0 
OH 0 HO^^ ^^ ^K^ 
OH 0 
Bc&i%mt&iXiSf^3sm U^WiSX} has tmm miJ^trmt 
3S 
HO^^O-^-^^-OH 
Cuwii) 
18 
fr^ ,^ 4B f^il ^ftaim^^lg* 
3f 33 33 33 
aoi aaao-o-tust^yi hin!:^ ;:tflavcxi® 'latoct»d 
^ £ifiMteA48' 35 .M Isooir^jtxifiixirto iliXlK) 
33 3^ 3- 34 
has bsoa TOrxjrtae-i Scaa c^^fmexfei '^v £igs!£^||ast * 
.'^tflg^ffif^in^ff^g' 33 
R0.^^:^^0.^/ \ 
OH 
ow ^ 
-OH 
(WC^II) lilaofelfiavon© a 
(i«xi>:) isoarH>tcK»^^ asi. 
i^iscmszm 
19 
h a«r3ter of Ci;^i^aBiaf s|>eG4e© havo booa <Kcatmlp£J'-l 
the dtms&stmrlstia blUspfoim of tliQ gcaauG, vhidi my 
senr® as tisa t«}ef\4 taeeignaralo esijteeir*" • •'^.antoaavDrie* 
from tkm Xoavsee of gite«isj^.i^ fint&bcjg* i*©a:ytij:^  ^^tcaets 
osaatoflLavtMs^ aiarjo-»o-»«iiti:^ i £obu8ta£la^cjt:jq, ixxio-ON.iastliyl 
i^3ilat3Bi aal I:ten.t4£l0:i in a iSl t laa to t h n » l>i£la'i,^ ]jie 
32 
x©i3airtaa4 e a r i i e r • 
Xoaimo of ^lapm^aiM .f,\iKitorle pJoa'yMrl froc-a tlio Kathj^ianlu 
aa-i ocalyEn dixi^atogri^ii^ oa ciXiGa cjel iBDtoal,l3e*nS50s:j8, 
BfStOAo (0tl« ei2^ 7i3^ aitlK ¥ellQ»*f B*3iil ruaos- xesisoii-
a&^ i to the fla^^^oiaia c^sloia: tBBt (ijco/s:©). ':!^ 2&C 
(Bi'F 36t9iS) ©s^aljiatloa of the j>urifiQi pro-lyet roimaled 
th© piBuQooe of fiv© beaas «hloh were laiaeilGl ao CF. 
m-i CFy <a^ 0«S£)« aw Jaaois OTj. , ^^j.|;j a a i CF^ CS>«?BS-
panS to aiTeiitoaatKKi© aa-1 i t s isaoo. a i l liGTo^dit'iaii-ierB* 
20 
vafi a^pa£iit»A W ^^^ QO sitioa gal iumaen© / l^xi.'tla» 
fiSdia QOil* 96f9iSI aftier puicifioetlo» % aoiI^ sm.dhZDfira* 
tsogra|3lii'« She IL^ i ^ m s saRl cUaraseterietlc £I!M.ID0 la W 
Lii^t of pozmit lil£lavs^ 3SMi &&% tJ^ esijr n«stlK^ /l ©tiioars pj?o-. 
of CF 
1/ 
m 
# 
^ . 
'CK, 
J ^ f{e£ Of (a-KKieTvfo 
'mo-no-j ait-) 
F i g . l . TLC of d i f fe ren t biflavone f ract ions C-funebris 
(Si-gel) was used as adsorbent and BPP as developer 
mm i n iimi 
21 
psmmnaei of iSESioottl^  m^mr of ilobij»taflavt>riC l:?? oaa^fc. 
©otmoft la W ilght# 
<?•? ."^ 
hOKa£3@i±^ X e t ^ r and hlcnalciflairaEie! i:«sit<:ir.iati"j^ 7i etliai:^ aa 
fioa as the nilxtixe© of ^aaom<:-*m.^X aiiisitofiavoj^o md 
lilnoiilflavooo* 
• • • lUlMIIIIWllll 
'am wm^lam.i pmlmit, of tt*© fcaatloa a^'. was 
found to ism eitoUair to rolsusta Harnxm hoisac^ti^l ©tiaer 
o» cK^i^jmsiQa With aut^limtio nmplm (ii« v@ly@ ma.l 
22 
Laaatifiod bor t i ^ eoQ3p®»a«ian with tii@ autt'iciiitla ©acple. 
OF* i a . tliesofo£Q^ rraiiQk»<>.!aatli^  hiiic^dL£l.sf^ cx]a« 
FurtiiQX ci^ainbSterlsatiaQ of tSm ioaicr ia mijcttaros' 
l6 in proQSQsa* 
f X F ^^^^,J^^T^A^^ 
23 
Mmm^M aHi 1^ C. funebris 
t i r m t ^ %fi^ t^ %cil 
£Jl&«l?@t@ 
|ij«rl« mtmimm SEII matt wl^r re^w«* :pr»s«r% §trAap 
til® giwBif fjr®«ii^ wmm* asiis WMI r^atHKai wifli p^tx&m 
maA hmmmm mtmist mm^A m ilmommia a^Aomt wmstlm 
21 
istmts Oiicdi rosponi^ to t*i« ue i^al. ooloiis: rsscsaticn for 
A nolX 8tiintr«A stiBpeK3sic3» of eiXiloa.— gol. (200 g^ 
in dcy petra&QUEn othor (40-i60^ vsa po i^ir l^ lata a cc^tsii 
(ISO cm lorn ^ ^ 50 sm ia dia^vter) • *4%©n tiio alscsftsont 
%ms mAl scrttl»lf tiiei p«trc&i^isi «flh«r i«!:is alXaivrdi to peam 
tliroug^ 1^« ooltisii* 1li« o n i ^ lalxtura <?€ blflaevoooia 
^isodMiil on MiXimk g«3L %Aa »li«i to tiie aolu:ti« ':3IQ 
aoli«ti wm (tvoamm^e^f i&utm% with psticoLea:'! otheTf, 
hmmmm, laqtawoo-dthyiaoetattt (9il« StS,, 7i3« 6t4, l i i)» 
ethyJL aoetatai* ats^taom* 8aMfeaao"Othi3riaggitat:e fracti^me 
<9ti# %2« 7i3» €t4» tt^) g3r@ yailXaif cr\il@ bifiix^oiK^i^s* 
*i5i,Q 2w: (BiaP 36t9tS} •enaimttaB of tha piirif icjrl prolwt 
rcrafitiol the pree&aisn of £ivo baxx^ \^idli %?&CQ lalmLXeA 
as CF^  (Rg o.i4), OFg ca^ o«:^)t GFJ in^ o.as), OF^ 
(It^  0«4#) «iil CFg i ^ §«$S)« 
SqsOTtiqii Qg BiflayoooM tatxttg^^aoggaU-yo thli^ 
'Shm glass plato <2Qx20 o # i^ iara ooatoS vitili a 
wdU stixr^l Bvmpmmiaa of sii ioa gel (B gi% 70 na^rnatar) 
25 
in qc^or to abtaln ttila l^sf^e oa jkUta* After ^^ias 
the laateB f&e 2 hm a t r^om t@qp«imt\ir% thc% platw 
wore aatiimt«i a t iia«l20^ for I. br» ^ o fXa^osfKilIic 
tx:aatian vos tliaa si&»i<iet@A to peieparati'^o ti^in X s^ra^  
(^iraiiatosra|ii3r usixng Bif C36|D|i) as Itia icr^ olc^siiig 
eolVQiit* Ttitt positicii ^ tili9 Smads %;@r@ imrkol in I'aV* 
l i i^ t* ^ a wolcfiS pJagmsat sot)«i irara acmptil vith ti)e 
halp of spatiAa ami alytoA in sapacate QOIU:I^ vitii ary 
£R3atcB}ia« sliQ aodvaBt tiaa jraaoKrarntl t i i i ^m <^%i&at vo^ 
rmlvaoA ta 20-«3d al* 1$ia sUlitioii c^ % t^;^ 7 atil iica 
yial'l^i tiia ^e^mt prasi|4,tat® i s aeish oaso* ' ^a prasi<» 
pltato nas fiitorel^ t^a^ad vith natsr atil 'Iri^l* 
HQieaagmd&^ of tha beuxia tiaa e^ask^ t^ 'ii»j^ ma CORISO-
aoQts ware iabaU.ai a« ^g, a^ OF^ ci? ,^, cr^., a«*i 
ts<3i^!&aamkt, %m& chaskal, Isy saatSiyXatiQes for ac^yrat® i^ <ici«> 
ti£iBatiaa« 
Gharaetariwtiqti (»r«3agatioo of atarivaUv^? 
OF^  (SO lag), m^ciei^kemm poAaaB&imx aaj^ cr^ mt© (1 gs^, 
diraathyi stalfat^ (0«5 ail aaai ariol aeeteKKj (IDO ci) w^e 
ra£iw£@l oo wat(^ IbatK for 6 hrs* A snjiii x>aTtion c€ 
th@ raaatioQ Edb€t\r@ %jes taken out aai toBto'l for olaohcilie 
F«i3l| raacticsn* Hafiiseiiao eoitinijo'l tMtU i t ga!7Q a 
2 b-
nas t ros to i v l t t ) potro&^iwi f i l l e r ^ la than dis^ oO v^^ od i n 
c§iXoro£acta» 'ItiQ e^<»ni£<)cm noltit iati i i ^ t«i£Siad with i iot«r, 
stioftNil t i i« prtmamn of two za«ttQ?l «ti:iecs<» mm:itailmraiim 
III. * f III iim I I i i i i ' i i 1,11111111 I II I I 
QKa£iia@itlQKl« itmmleA t i ia pr^inie'd o£ nitttciritaflexeme 
fh« latttt^iatian of tsmtiaa C^^ « t^ -lan^ as i » 
27 
P ART m M 
28 
Araucarla belongs to the faaiiXy Araucarlaeoao and 
comprlsos two genora of alwut 32 ipeciot, 
CheiBical ConatituoRts of ^aucaria 
Most of the Arattearia plants investigated so far 
constitute biflavonoids and ditexpenoids* SOQO Araucaria 
(referred as A* in the subsequent paragraph) plants also 
contain Xignans« resinols, monoterpenes and sesquiterpenes 
as well. 
Terpenoids are the most frequently isolated natural 
products in the essential oil and oleoresin of i^aucaria 
plants. However* diterpenes are Ewre coionon than «onoterpenes 
and sesquiterpenes. 
Monoterpenes 
Monoterpene with p-menthane skeleton, limonene 
(XXI)» occurs in ^ araucana essential oil^^ and £^ bidwilli 
exudate . Geraniolene (LXX) has also been reported froa 
39 & araucana"''^ . Thujane and Pinane skeleton, connon in 
cupressuf and pinus« were absent in Araucaria. 
29 
(LXX) 
Sgtqulterptntt 
Cadinanest (•!•)-Vlcedinen« (LXXI) and (->)*W7» 
Cadinol (LXXII) have been reported from the bark of 
39 
l i ^ 
R 
(;LXXI; 
Ha . 
ttttgyptnti 
Oiterpenes with Jlabdane ekeleton are more frequent 
in Araucari^ than those with other skeleton, Alaest all the 
Araucaria plants examined so far contain bicyclic labdane 
30 
dtxivativtts. Tricyclic and tetracyclic dit«rpenes have also 
been isolated froa some species* 
Bicyclic diterpenes 
Labdanes 
& !• 
( U I ) 
(LIII) 
(LXXIII) 
(LXXIV) 
(LXXV) 
(LXXVI) 
(LXXVII) 
(LXXVIII) 
(LXXIX) 
iMbricatolic acid 
1&-AeetoxyiBbrieatolic 
acid 
iBbricatadiol 
lobricatolal 
15-Acetoxyiabricatalolal 
t5-Aeetoxylal>»8 {t7)-ene 
15-Hydroxylabda-8(17)-
ene-19->oate 
Me-15-ac etoxylab-8(17)-
ene-f9-oate 
15-Hydroxylabd-8(17)-ene 
CHjCai 
CH^OAC 
CHgCXi 
CH^OH 
CHgOAG 
CHgOAC 
CH3 
-CHOH 
1 3 
-CH-OAe 
CHgOl 
COjH 
COgH 
CH^OH 
CHO 
CHO 
CH3 
CH^OAi 
COCMe 
^«3 
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XnbxicatoXic add (LXX}t a constituent fxcm ^ 
^naustifolia 2 dccurs along with acatyl acid (LIIX}|( dioX 
(LXXXXX)* hydroxyaXdahyd« (UaXV) and acetoxyaXdahyde (LXXV) 
in ^ araucana * \rtiich is the onXy other piant to contain 
Xabdanes with saturated side chain At CQ. 
Oitezpenes with 8{l7)t13«*Xabdadiene skeXetont such 
as agathic add (UXX) waa found to ocout In A- anaasiifaiU''! 
whiXe its diaethyX ester (LXXXX) occurs in ^* bidwiXXi^. 
AgathoXic acid (LXXXII) was present onXy in ^  anaustifoXia^^. 
i6« bidwiXXi^^ constitutes hydfoxy ester (LXXXXII) and acetoxy 
estez^acetyX agathoXate (LXXXXV). AgathadioX (LXXXV) occurs 
aXong with acetyX«>isocupressic acid (LXXXVX) and methyX-
isocupressate (LXXXVII) in the oXeoresin of ^  cookJi^i. Xn 
j&* ?\^l^'^ '^f^'l^affili1 methyXacetyXisocupressate (UOCXVXXX) was 
isoXated together with ffiethyXisocupressate (LXXXVIX). 
AXdehydo ester aethyX agathaXate (LXXXIX) from ^, bidwiXX^^^ 
is the onXy exampXe of occurrence of aXdehyde with 8(17),13* 
Xabdadiene skeXeton in Araucaria » 
R';^  \ H 
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a i» 
(LXXX) 
(LXXXI) 
(LXXXII) 
(LXXXIII) 
(LXXXIV) 
(UCXXV) 
(LXXXVI) 
(LXXXVII) 
(UCXXVIII) 
(LXXXIX) 
Agathic acid 
Diftethylagathate 
Agatholic acid 
MathyX agatholate 
Acetyl agatholate 
Agatha dlol 
Acetyl-isocupressic acid 
Methyliaocupstaaate 
Methyl-acetyliaocupressatc 
Methyl agathalate 
COgH 
C02Me 
COgH 
COgMe 
CO^Me 
CHgOH 
CHgOAc 
CHgCfti 
\ CH2OAC 
COgMe 
CO2H 
COgHe 
CHgOH 
CHgOH 
CH^OAC 
CHgOH 
CO^H 
CO^Me 
CO^Me 
CHO 
Oiterpenea with 13-hydroxy-8(l7)»14-labdadiene 
skeletoDt cupressic acid (XtVII) and its methyl eater (XC) 
43 44 
were found in ^  excelaa^ and ^ . cookii^ ^ » respectively. 
Acetoxy ester (XCI) was found only in ^ . ceoki^ . 
Torulosol (XLXV) was isolated from £^ excelsa 
oleroresin , while its isomer epitorulosol (XCXII) is a 
144 Torulosal (XIV), a constituent constituent of ^. cookii 
of £• £fifiyi. « occurs along with hydrocarbon* aanool (XLIII) 
.45 in ^. sMsliM, Ccmpound XCXI has been reported f r o s 
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{XI.VXI) 
(xc) 
(JCCI) 
(xcxz) 
(XLZV) 
(XCZIl) 
CXLV) 
Ct^xMslc aein OH 
l3^«cctoxiN8(t7}»f4. QA6 
l3R»a€ttoxy^(t7)pt4- OM 
iai»d«di«fi«»19^«t* 
Tozulosol. CH3 
ToJciiJtotil. OK (f3A»liydx«xy^(t7)| 
°^ 
C(% 
CH3 
CH3 
@H 
^ 
CiiM 
ccyi 
c o ^ 
C02H 
CO^Ht 
CH^CM 
C t ^ 
CHO 
(XLZZZ) Manoei OH CH3 CH3 
8t&»l3«>la)idadifiii«t af« fom^ «• hyilzoxy •€&{! (XCZV>f 
•€«t»xy M t « r Cxcv}t dioZ (XCVZZ) and i t s Roiio»aett«%« 
(XCVZZZ) and diacatata ()(CZX}f hydzoxy aldahyda (C) luid 
3] 
acetoxyaldehyde (CZ) In the o l e o x e s l n of ^ cunnli^ahaiai^^, 
Acetoxy e s t e r (XCVI) and hydzoxyaXd^yde (C) was aXae found 
44 
^^ A» coofeii « This skeleton i s sorpxisingXy absent in other 
(XCIV) t5-Hydroxy-8,£-13-labdadiene-* ClUM COoH 
l^-oic acid ^ ^ 
(XCV) Methyl-15-acetoxy--8»&. 13- ClUOAc CO»Me 
labdadiene-19 o a t e ^ 
(XCVI) Methyl-19-hydxoxy-8,E-13- COJtt ClUCfti 
Iabdadiene-15-eate 
(XCVIX) 8,E»13-Xabdadiene-15,l9-dioX C]^ C»i CH^ OH 
(XCVXII) 1&-acetoxyw8#B-Xabdadiene- CH«OAc CHoOH 
19.oi ^ ^ 
(XCIX) 6,&.13-Xabdadi6ne-15,19u CH^OAc CH^OAc 
diacetate ^ ^ 
(C) 15-Hydroxyw8tE.Xabdadiene-19-oX CH^OH CHO 
(CI) 15-Acetoxy-8tB- .Xabdadiene-19-aX Ct^OAc CHO 
35 
Ctputo et ti.^^ found 7-©xo-ac€>texy ester (CII) in 
A. g\innlnqhiim3.j^ » p©««ibly an artefact foimed via ailyiic 
oxidation of acetoxy ester (XCV). 
(\CG 
c^^of^c 
(CII) Methyl-7-0X0-19-acetoxy-8,E-13-labdadiene-15-oate 
Hydroxy ester (CIII), hydroxyaldehyde (CIV) and 
44 diol (CV) were found to be present in j ^ SfiSMi • 
i^ Tf "ji 
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£ 
(cm) 
(CIV) 
(cv) 
M«thyl»13(R)«hyciroxy^, 14* 
labdadi en*-19^at« 
13 (E)*hydroxy-8 y 14-Xabctadieii«-
t9-2U 
8t14-labdadiene-13(E)»19^diol 
CO^Me 
CHO 
CHgCai 
So far* wa hava dealt with tha labdanes having the 
noxomal absolute configuration. In two interesting reports* 
Caputo and Mangonii (1974)^ and Caput© et al. (t976)^ have 
observed that the labdanes carrying oxygenated function at 
C.Q have the normal configuration, whereas those having C.^ 
aethyl group posses the enantieaeric configuration. ent-> 
Labdane ester (CVI), hydroxy ester (CVIX) and (CVIXX), diol 
(CIX), alcohol (CX) and its acetate (CXI) were all isolated 
43,46 
from acidic and neutral fractions of only j^, bidwilli resin • 
Another unusual alcohol with nor^labdane skeleton* 
(^ 0^ 
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(evil) M«thyJU«nt-8'^-hydroxylabda-E>t3-«n«»t5<^«te* 
(R « OH, R» « CH3, R" « COgMe) 
(CVIII) Utethyl-ent-S/S •hydroxylabda-&-13»ene»15-oate« 
(R « CH3, R» m OH, R" m COgMe) 
(CIX) mtS/3 ,15»labda-&-13-ent diol. 
(R « CH3, R» « OH, R» » CHgOH) 
(CX) ent-labda-8,&-t3-dieiie-> 15-01 
(CXI) ent-IS-acetoxylabda-StE-IS^diene 
CHgOH 
CHgOAc 
3^ ^ 
ia»iiop-labda-a(l7),14.dlen»»4<: ,13(R)-diol (CXIX) 
occurs with l i s 4^-hydroxyisomer (CXIII) in the eX«oresiii of 
45 
&• SaaslMM* ^^ ^ * iattrotting to note that no other plant 
of Araucariaeeae was found to contain nop-Xahdanes. 
, ^ 
(CX///J 
(CXIX) 18-noz^Xabda^(l7},14-dien».4«C ,t3-dioX. 
(CXIII) 19»noiwiabda-8(17),14-dien#.4/ ,13»dioX. 
LabdatrieneSf trans-coBBunic acid (L) was found in 
A* «ceXga and its oster (Ll) in £^ 'fW)Xl\^^VIf\ii -
(L) trans-coiamunic acid 
(LI) MethyX-trans-cooiBunate 
& 
CO^H 
COJiii 
3!) 
Cierodanei 
Two diterpene ester ent^4(18}»&»13-cleroda>dien»-
15-»eate (CXIV) and ent»3tS>1d»clezed»-diene-15»eate (CXV) 
were isolated from oleoresln of £. bidyfilll^ and this 
represents the f^H^ cayt yf y9-<^ yffMKfflgC 9f PJlgggda^ g^? Wirth 
co/^ ^ 
C^^A^^ 
(^CXfV C^v) 
Ty4ffY?;j^ y t^^grp^p?? 
Abietanes and Pimaranes 
Sugiol (CXVI) from the bark of A* jaaasMfStUa'^S 
abietinol (CXVXI) and abietic acid (CXVIIX) from the oXeo* 
resin of A* cookii and A* 12££lSA axe the only exampXes 
of occurrence of this series in Araucaria, 
40 
(^xvij 
K "n" 
(dxv/i/J 
Sandaracopifflaric acid (LIX) and sandaracopimara* 
dianol (CXIX) wera also found to oeeux in ^ axcalyand 
A- £fifiyi> raapectivtly. 
1°! C06R 
(LIX) Sandaracopiaeric acid H 
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(CXIX) SandaracopliaaradienoX CHjOH 
Tetracyclic diterpenga 
In an Intesraating paper* Brlgga and White have 
reported the occurrence of (•Katisirene (CXX)f itoatisirene 
(CXXI), {.)»tetracyclobane (CXX12) and {4)*hihaene (IJCX) frost 
the bark of ^ MSSH^Sm * Farther investigations on the bark 
of other Araucariaceae plants 9%«m promising. 
42 
II "'^  
(LXI) 
The bark of £^ ^raucanf^ contains (*)->kaurene 
(CXXIXI) and isokaurene (CXXIV). A typical constituent of 
coniferst phylXocIadene (LXII) was reported only In ^ * rulel> 
F. Uiill • In Araucarlalest absence of d^kaurene* a consti-
tuent of podocarpus ferrupglneus Is noteworthy. 
(CXXIII) (CXXIV) 
(LXII) 
43 
Lignint 
An interesting group of phenols containing seventeen 
carbon atoinSf pinoresinoX (CXXV)^ isoXariciresinol t seco* 
48 48 
isoiariciresinol , Xariciresinol » seco-isoXariciresinol 
aonomethyX ether (CXXVI)^ and laricire8inoX«>4»Bethyl ether 
(CXXVII)^ ^ have been isolated froa AamXSJjL gyiqWfUW^i« 
iCx^-^) OMe, 
CWpH 
r ^ ^ r ^ ^ 
^Y^^^ 
[Cy.?<'^iD 
u 
BiflavoBoldt 
Several AraacarJ* plants have been iaveatigated 
after the first report ef hlflavone, m^ (CXXXIX) txtm the 
SO leaves of ^ cunnlnahaadi*^ by Ralnan and Bhatnager in 1968. 
To-CMiethylcupressufXavone (CXXVIXI) and 7t7*-di-0-
nethyleupressciflavone (CXXIX) occur in the leaves ef 
A* UiMiii^^*^^ and A» Ja^ti^^* A* mmH^SS^SB^^ and 
^« icfiSyjL constitute dimethyl ethers CXXXX and CXXX along 
with trisethylether, CXXXX and tetranethylether, CXXXXX. 
f^^O. 
)H 0 
R,0^, 
YO^O^^ 
OH O 
(UXXX) 
(CXXVIXI) 
(CXXXX) 
Cupressuflavone 
7-0-Methyl-
4V4'" ,7-01-O.aethyl-
or 
h 
H 
H 
CH3 
H 
b, 
H 
H 
H 
CM3 
h 
H 
CH3 
^«3 
CH3 
^ 
H 
H 
H 
H 
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(QPOC) 
Coooa) 
h 
» 
%l 
©HL 
i^ 
K 
Ol 
1^ J i l i i l l i «ithmi0 i t h»9 ^MR t^et«$tif(t «l«Rg Willi «ifttfci»» 
fi^ i^ poiit CQQQaxi) ill 9^m ti^tei^ at mU m 
Of<i 
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(Qooazz) 
Coootzv) 
(cxxxv) 
(CJOOCVZ) 
(cxxxvxz) 
Agithitfi««wi« 
1UMi«tliyl)» 
7§T^*&mOmt^h» 
4^ «1U0MNi«Uiyl» 
il 
H 
H 
K 
H 
4«/ »7»7««TfMMMitliyJU H 
h 
fi 
n 
H 
CK3 
CH3 
b, 
H 
Cl^ 
Oi , 
CHj 
CH3 
h 
H 
H 
Oij 
K 
CH3 
i l * fittyyjL €oii8tititl«t aU the four it«slv«Uv«tf aM»fiMietiiylf» 
•t l i«r (CXXXZX}i dise^ylf thar (CXI.)» tximit l iyi^tMrs (OOXZ «MI 
C3CUZZ) Md tttr«M^ttiyittli9r (CXI.V), i^, JBf i i l i i^ «ftAtUtitt«i 
•nethts t«t ttf Bdii^t «l>»« txiBtthyZ^ihtriCXXXZXt QOX md 
CXLZVf x«tp«eUir«Zy and t«Umi«tliyZ*th«r» J^ fUroliffhiWliI^ 
eoataiiit di*» t9ri» and tatvaoiathyZatliara c^xif CXUZZ md CjKLVf 
r^paativaly* 
oa^ 
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n « nln Mm KM 
Cucv) 
(CXXXVIII) 
(CXXXIX) 
(CXL) 
(CXtl) 
(ClOJI) 
(CKUSI) 
Ccxuv) 
(cx&v) 
iyeMfnlofJUiiPPlQ 
au^^tin 
7iMMIi^||j«> 
4* f 1^fil»0w4l«^JU 
7tTM3M>4Mi|fcy|(» 
KMf9ilam»» 
Seia^^itytln 
4* f Tft^f3^M)»»witli)rl«» 
4»,4'»',7i?«^ftt3P«*0. 
H 
^iWi'WS. 
H 
Ci% 
H 
GSHU 
% 
Cil^ 
^ M 
H 
H 
H 
H 
ii 
m 
CyHL 
B 
% 
K 
n 
M 
H 
CmU 
M 
C M , 
C H % 
C M ^ 
H 
» 
Qlg 
C2fi« 
« w ^ 
CStw 
K 
d^ 
CH^ 
A< 
b2>5L// 
• • ' ' . * 5 ! : - * ' T — ' 
O I S C U S S I O H 
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Tilt ImKvm of i^ i U i i l ««»^ pxi«ttxttf f I M I Vii#» 
Chi»ietUot't to^t t All9«xli liutJliK UMlvtfiiityi AUgaxiif ZiMfta* 
Eittxftcti«{i #f Hi* it&$k ! • •¥•• foUtwttf fey Mliw»t ix»t%mm* 
tl<m and ^X4iF»az»tlv» tW gav* iiiiM fsaeUiins iiiNiU«tf «• 
fucf/m^ TiM ttia«l esioitr x«aetit» aiui oth^r iUcgaMtie t««t 
ifidi««t«i «U of tlt«i te iMi fltvoooiiSt* ini« €wspli«&U«t ^ 
6iiimcm% fzMtiftfis «ftt« t i l l e d fey ^iln l«ir«r «fex«wit09zai>feie 
tiMiAmitloii of tliois ttothyiotod i^ nMlitctt* 
Tfet itolotloii mA thmemt^sAMmt^n of 7»7««»4I«0<» 
•othyiotijpxotMflLoiNHM (CXXIX)t fcoyofiovoat CcxLU}t 4* »4*' # 
7f7*Wtotc«»0*4Hil^ yX«RmtofloViiio (CXLV) «iil 4* §4*' tTiTVtotso* 
CMMtliyJio^pxotoiifiovono (CKXXXI) «• aojoir oolittitiHntt of 
loovot «Klf»et of ^ i a i i l i ^vo feooR roiNiJriwI fey Poltor 
ot o l * ^ flit looiotiOB «id ohAjraot«[dlt«tioii of ooao m$mx 
coitttitiiiAtOt w»ii OS* hinQldlfiaiKmo (iXVXIX) 9mA TM)<4i«thyl)a> 
aiROiitofXoiiifio (c;xxxiX)f 4*' f%>4&«43»«othyi«g«thi«fX«vono 
(CKXXVX), 4S7<W4l.-o.NMilhyi«MRton«vofio iCXL)* oiioitopltyola 
(PCUXX) and 4«t7»7VtxlM>-«olhyio«pioiO«^i«Yoao (CXSOCX) wozo 
oito np9t%9^^ Tht pxootnt ctiloottool^  doalo idtli th« 
iyttoMtie i^fRtifieoUon of toao 9$xiox I^ Ufiovoiiot ifi addltioii 
to ton felfloiNNiOs MporiocI ossUoir^^'^* Tho solnvMUgotiofi 
of tHe ioif Mtoaeto of ^ j a t m tovooXod tho j^ rMoneo of 
ogothitfiovono (CXXXXXI)t oii^ roottifXovone (Ijaxx)f woato-
49 
iaolatod mA UimtiSUA «i TW* 
flm WJ mmt^iismtimk 9f psaekH^A j^ eodaiit s«f«wil«A tiM 
pffemmi&9 9i i^a* fMtttiaiift viiieb ««?• IdiMil.l«d • • Ao^  (S^» 0*16) 
Mg (H|.» 0«51)f Aey (t^, 0*70)» ik«0 (Hjf, 0»77) m-A Ae^<t^ tO»78) • 
fii£v«»« aaa& i t s aoii»« imd diB«tiiyX«^im and Mgt Ao^ t Adg a ^ 
7ldtli«3» of aSMffitona^ roa* and ei^p«^«Kflimm#i 3rai^ poo%ivttly« 
ft@ i^oiai la ^ * 2* B i ^ )m^ m.B fs0p&mM9& m& psjrilfidd h^ 
^olvsan 9hp^m&%o&mph;y foXlcm^ by r>:r9pa»©tlT»«'la7«p-tiisoi3ato«' 
Snai^ msing B«Bsea@t£^iff4iiat70s@ie mU. (!S6i9t5) «B ^ « 
jlMdfraetloii has sasEm H^  iralaas eoid 0I1M6S as l^mt df 
pos^ ttit a^thlafS^Tone @n4 robuataflaM i^ima* It ueta SMi^ ti^ SAtad witli 
aiael^lsuXJtata in driadaeettma* ^^0 jwnmlimtimi af aath^Istad 
prQ>:*jet s^vaaiod t&a ps^saoea of agatliisflLsfvoitf Itaxaisatli^ rXat^ ar 
and ix^atafla^Nma ham.-^iylothar (1^ vaa^o aad ^»ar^taifiotla 
^adas in U*V* 3.^t)# f^l£afo3?Ot Ao^  «aa ida&tiflad aa tha 
oistuxw of pax<aat a^thisfXaToaa ai^ d sotmatsflavaiia* 
50 
H^^ ai IXC «f diff@^Dt Mflayeno fractions &f ^ jB l i l l i i 
(Sil ica gei was astd at adsorfemt miX B?F as 
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Min 
of th@ ffitthylethtaeSf mmteflavoite tieximethyl6lh@£ m^ 
emmtmilmmfm Ummmtti^l^thm were (i&t<^t«i Cs^ c^ a^xit^ m of 
i^ values of sittli^tie s^pXes azid ehairactiitlstio shafts in 
U*\f« lig}it)« Thex f^oxet M^$ i s ist i$(^3xie miictiart of 
^0itofXav«mt &M citpressufiaysmt* 
Xt ir#si£M0$ with the i^ rsoaeth^Xi^ t^ ar of agathi»» 
fXairont OR tW (% vslum sM thadi^)* m sitthyintion i t 
gme agetlii&fiavoR^ hsxasetliyiathsr m4 x^mt@il&'mn% hens^ 
methyietl}C!3r tMeti wtrt id^tif io^ 1^ a:ffi)pa:riaon with tho 
aathimtie sigspits Ci% values mtX shtdti JUi U*V« light)* ^ ^ 
iSf ^trtforof a oistttrt of agathitfiirvone isonG^ethyiether 
am a^^mstafiavoRo ia9!^ ia@thyiethar* 
^4$ A(^i ^ ^ f ^ ^ ^ itn^ ^ j 
Faraotionif m^>»m^ wme ooapaxod with the autheitio 
s^apieg isoiatod mxli^sr^t^ ttioix pume-yiyiatod derivatives 
we»© lutso prei^ tirod hy irtactioo with ti^ethyisoifate in acetono 
and the atthyiethesai wt3c© c«ip.33re6 with the authmtic 
52 
coofoarlt^ with the taili tr ^axaettsisatiois* 
ASg md m^ ax^ vmm: imrtstiaatitm t$f WIQ* 
H K F E S I M E..f<.f A.I' 
mmtmmmmmmmmmmimmmmimmmimmmimimmmmi, 
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liitlga^lligfi 
^ t h litc^ if ttm HtQii ^taritets was acitd fisst at atmesphtxlc 
P£^«tt£«f thm mi4&T i^ £tu£:@i^  p2rts$ixre« Bie ^tiM mast «ss 
0th7Xd6@tat@f &mton& sucee^itrelf tUX th© fluent ixi mth 
tm& was alutQst edlourl@8s» l^ @ ctil^xsrfom mc! i:wm 
extracts mmm isixed tegttliijx «^eh on eime<mtinition ga^ ttte 
^a£^ |}xoim solid iMeti setpondttl to the usual fHavimoidic 
p«t«i«UB ether (««0«) mn poured tote a eoluwi {190 on 
long m6 ^ mi $M dia®©te:e)# hilim the adsotfeont Vi-as i^ sU 
settled tho ©jKstas of pctaeeitsEi eth^r was al>ir>«d tt> pas® 
through tho c^ itiBm* The eimdf sisstoire of i^ ifiai^ infX adioi^ed 
on Slia^ei was adtied to t^e eoXunn* Th@ coliim was tlutcid id.th 
the <5:^ anic solvents in Qsam of inc4P©asiJtg poiajdtyt peti©» 
i.©B3 etheTf tei2®i©t bmsenss ethyl aestatt C '^ilt Bt^t 7t3f 
6J4f t«l)t ethyl acsttattt mtetoae* asthanoi* l"h.© fiavonoidic 
fxacUons ©latcd fay %l%tlit&^ C9iti 8i2i 7s3t 6j4i Ui) gaim 
54 
filae fipets en 'iW (BPF 36i9t&)* They wexe la^ sU^NS at m^ 
Using a tfiifi iaye r^ appXie^i^rt glass pXstt$ 
iZi m 2D m) m9TB coat@d I'^th @ wiAi stiitartd $iisp^3iion of 
iipl^ acQiil.niat«iVt ^^^ ^n ^» tMekness* Mtex m^fim f^^ 2 lues 
at mm tmp,mtxm, th@ plaits wera aetivitt^ at 1 ! ^ ! ^ ^ 
f^r 1 hr« 'lh@ csrtt^ ® soiid ms disii^ir«d in p p l ^ n t and wae 
al^piied ^ t h th@ h«ip @f appiioatox« Hie plates ^^ lexft fommte^  
on a fitdinlesii • tet l ixwm m<l piac@cl in Desags tjlm® chm^mt 
to 8 22 X 2t em ccintaiRing 500 mi <»f devi^iptir <i^ ¥ 36t9s5K 
\:tim the solvent fa^ n^t tcaveHeiS t$ cm fscan t!i@ stalling l$xm 
the dwelops^it ims inttssupted mtd the platts w«rt tixi@4 at 
£0@m tcciptsatu^* ^© |)6'Sitl<ms of the I}«iri(l8 «tre markaa In 
U»Vt light* Ihe ^la^ed zmm vmse mm^^ m& elutM in 
separate coltsms ifith dary stsetonf msi pyi:idinef the $olv®xt 
was rec&vesr^ t i l l the e lu^ t im® sreciueeii to 2OM»30 ^ « the 
aiditien of fitter ana i:K^  v i ^ ^ ^ the ^ell.tm' pr^ipitate in 
each case «Mcb was fllttredf trashed wi^ water anti <t3:iett» 
tte©0<mi^y of the i»divi«l«-al coigpcmocts ms checfee^  fe^' IA^* 
The casijonentt weare lal»elle4 ae i^^im^ 
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mmmmmHmimmmmmimmmmmmim 
/ie|« wSmv constltu«!itf ms o e ^ l a t t a using 
appmpxiate (|uiaitity of diiQ«thy^ tulf ata and frtshlif igdkt^ 
potassium cas^nat© in dzf leetont* I t ms rtfluxe^ on wst@r 
l^ ath for i^mt 6 !ijr@« A siaaU i^irlion of tbe areirctlo^ £tistit£@ 
mm Uikm oat @nd tested for aleolKtlle fameic; elilesiilt 
taction* HofXuxii^  continued untUUt i t gav® a nt^ative 
im^n chloride t^st* I t was thm fiiteaco«t ana ovsix^xatod to 
dx^@st* ^ e y@iiosir «olid mss i t f t lutfilnci was txealid ^ t h 
pot£oImps et!i@ar and thm 0%9mlym In oMojrofoJc^ * The cliioiiH 
iom soiistion wat wash^ i ^ ^ vmtm^ d i l ^ oimx aitfiycisous 
sodium suifate m€, eoiicentjratoti to glm n cim^ soiid* Hio 
fsotliyiatod mi^turtt on il^ fxssitiatioiif ntm-m^ tht pares^oo 
of agatfiisfiavQBt htxarn@lhyX«the£ C% 0«4^) and soliustaliiivont 
hei^mrmtmr la^ Q^m) which wtxa idi^tifitfi fey cm^B^m 
with authimtic sn^pins sM chajcactizistie stia^es in U«V« 
iight* 
AC 
Jt was istthyiated )&y tlje pioc^ttxo nmtioned in the 
cat© of AC|* Xhe iasthylat0d pjcodttct was cxaaiiRetl on thin 
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eomparetl mith the aotlieRtle diwipJle« ir%^ mXum aii^ ehuTaetexN. 
i@tiG fJluo£@seaice in U*\f« Jtight)* 714^  of t;h@ mtthyiated 
psodact £ev@ai@t3 the pxmmtcB of am^^fiavemt htjiimtth^Xether 
I t was methyiat^ m in 1 ^ casd of i\C|* 'lli£l ef 
tlie ©ttbylatii^ pseodact mm mxiossm^ m silica y©l using 
B«nsi»t«iP|fridiD#sFosmie (36t9i5) as dfvtioper ami o^par^ 
witli mith^tic ei^-iies C% vaiuss and ehii2;^tettxisti€ shades 
in U«v« light)* TU; of tht methyiated psoiluot rovosled the 
pres^oe of agathiafXavono h@xamethyieth€X (i^ Q*43} and 
rolm$tsfiai?cme hcs^^e^yiethes^ in^ 6f49)« 
1^© ©ethyJlato^ pxociuctt ohtainod hy %tm wethyJtation 
Of m^ using the psootdurt slmUar to i^, , was ^m^nm on 
thin iayer ch3S8aatog:.-aphy using siilca gd. at adso3clj«jt m& 
Umzmmyfwi0Mmh^Qx^M acid C:^t9iS) os (levaioper i^d ccs^a^ 
xod mitb awthent&c ^mi^m^ w: of th© msthyiattd i^ zoduct 
inciieato^ th© preeenee of ouprttsiifXavon© hexasiethylethea? 
i?^ 0.43)t mmttsiXmom hex^ethylcthe^ {tig %^l ©ncJ 
hinc^ifiavone i^entaesethylethc^ (% 0.^)* 
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/^< 
using B@f^ ^Rttl^ fri<£Uieil-oimi^  i^id C36t9t&) as ^.i^n^opet an^ 
eoi^ai^ fdt^ suthmtie s«s$ l^i^ i C% values ind chiu^ettxistiis 
shfi^s in u«V* Xlght) iMeh £0V@altil tlt@ pres^iet of @iil^  
I t i^s lastH^littM 1?^  Vie pinct^^t @imtien«{i in th@ 
Q&m &i i^i* ilto met^ vXatf^  prodoet was txindnsi on ttslti 
la^er eharemtogirftphy using tilieawQui as ad&oxNut m<d Biii^^ei 
Pf£idintir@xBtiis i€i^ C3&I9I&) m oev«lop«3r lo^ d ct^areil with 
thQ mthmUM mm^m^ m; i»f t ^ taeltiyiated p3c@diH:t xtm&l^ 
the pi^sme^ of imentefiav&ne hejcifmthylttl'ier (l^ 0«4§} «(i^  
'Otis fraction mt £^ ttl^ Xat@d as in the east ef il6|« 
me 'iW of metiiyiatiicl pst^ ^^ act mm p%xtQm^ on liilf^a gei 
c^^axta id.th auth^iUc si^pXts Ci-^  vaiiie« and ehaxactticistie 
fit^rticenet in ii»V« light)* ^entofiavone htJM^ethrit^iei? 
iiig O»40> and coprtstufiavont htxawcthyittlicr (i-^  0#^) wexe 
idtntified In tim pe»sethyiat«d pxoduct of Ac^ 
58 
I t was si6thyJlat«{i i^ the pxoeediuie is^tii»i«d m if) 
th^ cas@ of /^i* ^® ael^^Xated pmduet mtB mmsSM^ m %MM 
X&fos etupomatography using iilic.a»9^ as a(lso£l»^t mi^ 
r€\reai0il ttB psBStm^ of cHfiJt^  msittofiavons htxi»sethyl.@the£ 
I iniwii 
I t was aa^yiattd as irt the casa of m** The tlC 
of methylated psodtiot ^is p.@3rf033a6d on siliciHI'e^ tsslng 
ll^iseiiesi'pridiDeiFoiaidc acid i36t9$b} as dsiraiopas? ami 
cmpBS^ vdth aa^imtie sini:4c« TU^ of isttliylatati product 
Indicated tlto psras^c© of only ouparassuflavona !i9icai»athy|M 
a £ F fi B a « G a s 
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